Region 3.2 of the sigma subunit contributes to the binding of the 3'-initiating nucleotide in the RNA polymerase active center and facilitates promoter clearance during initiation.
Region 3.2 of the RNA polymerase sigma subunit forms a loop that protrudes toward RNA polymerase active center and partially blocks RNA exit channel. To provide some insights into the functional role of this region, we studied a deletion variant of the Escherichia coli sigma(70) subunit that lacked amino acids 513-519 corresponding to the tip of the loop. The deletion had multiple effects on transcription initiation including: (i) a significant decrease in the amount of short abortive RNAs synthesized during initiation, (ii) defects in promoter escape, (iii) loss of the contacts between the sigma subunit and the nascent RNA during initiation and, finally, (iv) dramatic increase in the K(m) value for the 3'-initiating nucleotide. At the same time, the mutation did not impair promoter opening and the binding of the 5'-initiating purine nucleotide. In summary, our data demonstrate an important role of sigma region 3.2 in the binding of initiating substrates in RNA polymerase active center and in the process of promoter clearance.